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DETAILED ACTION 

1. Claims 1-14,20-29 were examined. 

Section I: Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants' submission filed on 
10/25/2007 has been entered. 



Section II: Non-Final Rejection 
Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-14, and 20-33 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Kim et al., (US Patent 6,544,699; hereafter Kim). Kim teaches a method for 
improving the accuracy of model-based optical proximity correction (OPC) (abstract). 



Claim 1 . A method of compensating mask/reticle data ("mask error effect can be 
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checked, column 5, lines 58-60) for lithographic process distortions ("empirical 
data... process distortions", column 2, lines 30-35), comprising the acts of: reading a 
set of mask/reticle data ("mask error effect can be checked, column 5, lines 58-60) 
that defines at least one feature to be created lithographically (column 2, lines 56- 
63); performing an etch simulation ("lithographic imaging and semiconductor 
process simulation..." column 2, lines 59-62) of etch effects (column 2, lines 23-25) 
that would occur if a wafer (columns 4-5, lines 66-67 and 1-3, respectively) is 
exposed ("selected exposure", column 4, lines 44-50) using a mask/reticle 
corresponding to the set of mask/reticle data ("mask error effect can be checked, 
column 5, lines 58-60) and etched with an etch process (fabrication part of the 
etching process column 4, lines 3-6 dealing with its dimensions, column 4, lines 44- 
50); using results of the etch simulation ("lithographic imaging and semiconductor 
process simulation..." column 2, lines 59-62) to produce a revised set (if an 
improvement is conducted then the event is revised, "...method of improving the 
accuracy of... OPC", column 4, lines 20-26)of mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60) that are compensated for the etch effects 
(column 2, lines 23-25)and performing optical process correction (OPC) (column 4, 
lines 20-25)to produce a set of OPC-corrected mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60) that compensate for optical/resist process 
distortions using the etch-compensated set of mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60) as target layer (disclosure defines the target 
layer as the original layer to which the design layout is the original layout, "design layout" 
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column 2, lines 1 5-25)for the OPC. 

Claim 2. The method of Claim 1 , comprising an additional act of exporting the OPC- 
corrected set of mask/reticle data ("mask error effect can be checked, column 5, lines 
58-60) to a mask/reticle writer to manufacture a corresponding mask/reticle. 

Claim 3. The method of Claim 1 , in which the act of performing the etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 59-62) 
includes accessing a set of predetermined rules ("optical rules checker", column 1 , line 
59) for the etch process (fabrication part of the etching process column 4, lines 3-6 
dealing with its dimensions, column 4, lines 44-50). 

Claim 4: The method of Claim 1 , in which the act of performing the etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 59-62) 
includes accessing a table of predetermined values for the etch process (fabrication part 
of the etching process column 4, lines 3-6 dealing with its dimensions, column 4, lines 
44-50). 

Claim 5. A method of compensating mask/reticle data ("mask error effect can be 
checked, column 5, lines 58-60)for lithographic process distortions ("empirical 
data... process distortions", column 2, lines 30-35), comprising the acts of: reading 
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an initial set of mask/reticle data ("mask error effect can be checked, column 5, 
lines 58-60 )that defines at least one feature to be created lithographically (column 
2, lines 56-63); performing an etch simulation ("lithographic imaging and 
semiconductor process simulation..." column 2, lines 59-62)of etch effects (column 
2, lines 23-25)that would occur if a wafer (columns 4-5, lines 66-67 and 1-3, 
respectively) is exposed ("selected exposure", column 4, lines 44-50) using a 
mask/reticle corresponding to the initial set of mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60)and etched with an etch process 
(fabrication part of the etching process column 4, lines 3-6 dealing with its 
dimensions, column 4, lines 44-50); calculating etch biases from results of the etch 
simulation; and applying the calculated etch biases that are calculate from the 
initial set of mask/recticle data within a model-based optical process correction 
(OPC) (column 4, lines 20-25)loop that adjusts the mask/reticle data ("mask error 
effect can be checked, column 5, lines 58-60)for optical/resist process distortions. 

Claim 6 The method of Claim 5, in which the act of performing the etch 
simulation ("lithographic imaging and semiconductor process simulation..." 
column 2, lines 59-62) includes accessing a set of predetermined rules ("optical 
rules checker", column 1 , line 59) for the etch process (fabrication part of the 
etching process column 4, lines 3-6 dealing with its dimensions, column 4, lines 
44-50). 

Claim 7. The method of Claim 5, in which the act of performing the etch 
simulation ("lithographic imaging and semiconductor process simulation..." 
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column 2, lines 59-62) includes accessing a table of predetermined values for the 
etch process (fabrication part of the etching process column 4, lines 3-6 dealing 
with its dimensions, column 4, lines 44-50). 

Claim 8: A computer-readable media having a sequence of programmed instructions 
stored thereon that when executed by a computer causes the computer to perform 
the acts of: reading a set of mask/reticle data ("mask error effect can be checked, 
column 5, lines 58-60) that defines at least one feature to be created lithographically 
(column 2, lines 56-63); performing an etch simulation ("lithographic imaging and 
semiconductor process simulation..." column 2, lines 59-62) of etch effects (column 2, 
lines 23-25) that would occur if a wafer (columns 4-5, lines 66-67 and 1-3, respectively) 
is exposed ("selected exposure", column 4, lines 44-50) using a mask/reticle 
corresponding to the set of mask/reticle data ("mask error effect can be checked, 
column 5, lines 58-60)and etched with an etch process (fabrication part of the etching 
process column 4, lines 3-6 dealing with its dimensions, column 4, lines 44-50) using 
the results of the etch simulation ("lithographic imaging and semiconductor process 
simulation..." column 2, lines 59-62)to produce a revised set (if an improvement is 
conducted then the event is revised, "...method of improving the accuracy of... OPC", 
column 4, lines 20-26)of mask/reticle data ("mask error effect can be checked, column 
5, lines 58-60 )that are compensated for the etch effects (column 2, lines 23- 
25)performing optical process correction (OPC) (column 4, lines 20-25)to produce a set 
of OPC-corrected mask/recticle data compensate for optical/resist process distortions 
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using the etch-compensate for optical/resist process distortions using the etch- 
compensated set of mask/reticle data ("mask error effect can be checked, column 5, 
lines 58-60)as an input a target layer (disclosure defines the target layer as the original 
layer to which the design layout is the original layout, "design layout" column 2, lines 15- 
25)fortheOPC. 

Claim 9. The computer-readable media of Claim 8, wherein the sequence of 
programmed instructions causes the computer to export OPC- corrected 
mask/reticle data ("mask error effect can be checked, column 5, lines 58-60) to a 
mask/reticle writer to manufacture a corresponding mask/reticle. 



Claim 10. The computer readable media of Claim 8, in which the act of performing 
the etch simulation ("lithographic imaging and semiconductor process simulation..." 
column 2, lines 59-62) includes accessing a set of predetermined rules ("optical rules 
checker", column 1, line 59) for the etch process (fabrication part of the etching 
process column 4, lines 3-6 dealing with its dimensions, column 4, lines 44-50). 

Claim 1 1 . The computer readable media of Claim 8, in which the act of 
performing the etch simulation includes accessing a table of predetermined values 
for the etch process (fabrication part of the etching process column 4, lines 3-6 
dealing with its dimensions, column 4, lines 44-50). 
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Claim 12. A computer readable media having a sequence of programmed 
instructions stored thereon that when executed by a computer causes the 
computer to perform the acts of: reading an initial set of mask/reticle data ("mask 
error effect can be checked, column 5, lines 58-60)that defines at least one feature 
to be created lithographically (column 2, lines 56-63); performing an etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 59- 
62)of etch effects (column 2, lines 23-25)that would occur if a wafer (columns 4-5, 
lines 66-67 and 1-3, respectively) is exposed ("selected exposure", column 4, 
lines 44-50) with a mask/reticle corresponding to the set of initial mask/reticle 
data ("mask error effect can be checked, column 5, lines 58-60)and etched with 
an etch process (fabrication part of the etching process column 4, lines 3-6 dealing 
with its dimensions, column 4, lines 44-50); calculating etch biases from results of 
the etch simulation; and applying the etch biases that are calculated from the initial 
set of mask/recticle data in a model-based optical process correction (OPC) 
(column 4, lines 20-25)loop that adjusts the mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60)for optical/resist process distortions. 

Claim 13 The computer readable media of Claim 12, in which the act of 
performing the etch simulation ("lithographic imaging and semiconductor 
process simulation..." column 2, lines 59-62) includes accessing a set of 
predetermined rules ("optical rules checker", column 1, line 59) for the etch 
process (fabrication part of the etching process column 4, lines 3-6 dealing with 
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its dimensions, column 4, lines 44-50). 

Claim14 The computer readable media of Claim 12, in which the act of 
performing the etch simulation ("lithographic imaging and semiconductor process 
simulation..." column 2, lines 59-62) includes accessing a table of predetermined 
values for the etch process (fabrication part of the etching process column 4, lines 
3-6 dealing with its dimensions, column 4, lines 44-50). 

Claim 20. A device that is formed on a wafer (columns 4-5, lines 66-67 and 1-3, 
respectively) created by the acts of: reading a set of mask/reticle data ("mask error 
effect can be checked, column 5, lines 58-60)that defines at least one feature to be 
created lithographically (column 2, lines 56-63); performing an etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 59- 
62) of etch effects (column 2, lines 23-25) that would occur if a wafer (columns 4-5, 
lines 66-67 and 1-3, respectively) is exposed ("selected exposure", column 4, lines 
44-50) using a mask/reticle corresponding to the set of mask/reticle data ("mask 
error effect can be checked, column 5, lines 58-60)and etched with an etch process 
(fabrication part of the etching process column 4, lines 3-6 dealing with its 
dimensions, column 4, lines 44-50); using results of the etch simulation ("lithographic 
imaging and semiconductor process simulation..." column 2, lines 59-62)to produce 
an a revised set (if an improvement is conducted then the event is revised, 
"...method of improving the accuracy of... OPC", column 4, lines 20-26)of 
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mask/reticle data ("mask error effect can be checked, column 5, lines 58-60) that are 
compensated for the etch effects (column 2, lines 23-25) performing optical process 
correction (OPC) (column 4, lines 20-25) to produce OPC-corrected mask/reticle 
data ("mask error effect can be checked, column 5, lines 58-60)that are 
compensated for optical/resist process distortions using revised set (if an 
improvement is conducted then the event is revised, "...method of improving the 
accuracy of... OPC", column 4, lines 20-26)of mask/reticle data ("mask error effect 
can be checked, column 5, lines 58-60) as target layer (disclosure defines the target 
layer as the original layer to which the design layout is the original layout, "design 
layout" column 2, lines 15-25)for the OPC; exporting the OPC-corrected set of 
mask/reticle data ("mask error effect can be checked, column 5, lines 58-60) to a 
mask/reticle writer to manufacture a corresponding mask/reticle; and using the 
mask/reticle to create the device on the wafer (columns 4-5, lines 66-67 and 1-3, 
respectively). 

Claim 21 The device of Claim 20, in which the act of performing the etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 
59-62) includes accessing a set of predetermined rules ("optical rules checker", 
column 1 , line 59) for the etch process (fabrication part of the etching process 
column 4, lines 3-6 dealing with its dimensions, column 4, lines 44-50). 

Claim 22. The device of Claim 20, in which the act of performing the etch 
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simulation ("lithographic imaging and semiconductor process simulation..." column 
2, lines 59-62) includes accessing a table of predetermined values for the etch 
process (fabrication part of the etching process column 4, lines 3-6 dealing with its 
dimensions, column 4, lines 44-50). 

Claim 23. A device that is formed on a wafer (columns 4-5, lines 66-67 and 1-3, 
respectively) created by the acts of: reading an initial set of mask/reticle data ("mask 
error effect can be checked, column 5, lines 58-60)that defines at least one feature to be 
created lithographically (column 2, lines 56-63); performing an etch simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 59-62) of 
etch effects that would occur if a wafer (columns 4-5, lines 66-67 and 1-3, respectively) is 
exposed ("selected exposure", column 4, lines 44-50) using a mask/reticle corresponding 
to the initial set of mask/reticle data ("mask error effect can be checked, column 5, lines 
58-60)and etched with an etch process (fabrication part of the etching process column 
4, lines 3-6 dealing with its dimensions, column 4, lines 44-50); calculating etch biases 
from results of the etch simulation; applying the etch biases that are calculated from the 
initial set of mask/recticle data within a model-based optical process correction (OPC) 
(column 4, lines 20-25)loop that adjusts the mask/reticle data ("mask error effect can be 
checked, column 5, lines 58-60)for optical/resist process distortions; exporting the 
adjusted mask/reticle data ("mask error effect can be checked, column 5, lines 58-60)to a 
mask/reticle writer to create a corresponding mask/reticle; and using the mask/reticle to 
create the device on a wafer (columns 4-5, lines 66-67 and 1-3, respectively). 
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Claim 24. The device of Claim 23, in which the act of performing a simulation 
("lithographic imaging and semiconductor process simulation..." column 2, lines 
59-62)includes accessing a set of predetermined rules ("optical rules checker", 
column 1 , line 59) for the etch process (fabrication part of the etching process 
column 4, lines 3-6 dealing with its dimensions, column 4, lines 44-50). 

Claim 25. The device of Claim 23, in which the act of performing the etch simulation 
includes accessing a table of predetermined values for the etch process 
(fabrication part of the etching process column 4, lines 3-6 dealing with its 
dimensions, column 4, lines 44-50). 

Claim 26. The method of Claim 1 , wherein the etch simulation ("lithographic imaging 
and semiconductor process simulation..." column 2, lines 59-62 )determines an 
increase in size (design choice) of a feature that would be created on a wafer 
(columns 4-5, lines 66-67 and 1-3, respectively) compared with a target feature size 
as a result of the etch process (fabrication part of the etching process column 4, 
lines 3-6 dealing with its dimensions, column 4, lines 44-50) and a corresponding 
feature in the revised set (if an improvement is conducted then the event is revised, 
"...method of improving the accuracy of... OPC", column 4, lines 20-26) of 
mask/reticle data ("mask error effect can be checked, column 5, lines 58-60) is 
biased with a corresponding decrease in size (design choice). 
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Claim 27. The method of Claim 1 , wherein the etch simulation ("lithographic imaging 
and semiconductor process simulation..." column 2, lines 59-62)determines a 
decrease in size (design choice) of a feature that would be created on a wafer 
(columns 4-5, lines 66-67 and 1-3, respectively) compared with a target feature 
size as a result of the etch process (fabrication part of the etching process column 
4, lines 3-6 dealing with its dimensions, column 4, lines 44-50) and a 
corresponding feature in the revised set (if an improvement is conducted then the 
event is revised, "...method of improving the accuracy of... OPC", column 4, lines 
20-26) of mask/reticle data ("mask error effect can be checked, column 5, lines 
58-60) is biased with a corresponding increase in size (design choice). 

Claim 28. The computer readable media of Claim 8, wherein the instructions further 
cause the computer to determine an increase in size (design choice) of a feature that 
would be created on a wafer (columns 4-5, lines 66-67 and 1-3, respectively) 
compared with a target feature size as a result of the etch process (fabrication part 
of the etching process column 4, lines 3-6 dealing with its dimensions, column 4, 
lines 44-50) and a corresponding feature in the revised set (if an improvement is 
conducted then the event is revised, "...method of improving the accuracy of... 
OPC", column 4, lines 20-26) of mask/reticle data ("mask error effect can be checked, 
column 5, lines 58-60) is biased with a corresponding decrease in size (design 
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choice). 

Claim 29. The computer readable media of Claim 8, wherein the instructions further 
cause the computer to determine a decrease in size (design choice) of a feature that 
would be created on a wafer (columns 4-5, lines 66-67 and 1-3, respectively) 
compared with a target feature size as a result of the etch process (fabrication part 
of the etching process column 4, lines 3-6 dealing with its dimensions, column 4, 
lines 44-50) and a corresponding feature in the revised set (if an improvement is 
conducted then the event is revised, "...method of improving the accuracy of... 
OPC", column 4, lines 20-26) of mask/reticle data ("mask error effect can be 
checked, column 5, lines 58-60) is biased with a corresponding increase in size 
(design choice). 

Section III: Response to Arguments 

112 

5. Applicants are thanked for addressing these issues. Rejection is withdrawn. 

102(e) 

6. Applicants are thanked for addressing these issues; however, applicants 1 
response is non-persuasive in view of the prior art. Arguments regarding the limitation 
"compensating mask/recticle..." is now moot by applicants' amendment (applicants' 
response, pg. 7 of 9, 3 rd paragraph, line 7). The target layer is defined in applicants 1 
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disclosure as the original layer (specification, paragraph [0005]) thus is inherent step of 
performing an OPC process; same logic applies to "reading the initial mask/reticle data" 
since a computer-based simulation event incorporates reading said data. Rejection, as 
set forth above, stands. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mr. Tom Stevens whose telephone number is 571-272- 
3715. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 
examiner's supervisor Mr. David Vincent 571-272-3080. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov.. Answers to 
questions regarding access to the Private PAIR system, contact the Electronic Business 
Center (EBC) (toll-free (866-217-9197)). 



Conclusion 




David Vincent 
Supervisory Patent Examiner 
Tech Center 21 00 



